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AMERICAN 
STATISTICAL ASSOCIATION. 

NEW SERIES, No. 41. MARCH, 1898. 

OBSTACLES TO ACCURATE STATISTICS.* 
By Jambs H. Blodgett. 



In statistical work we should be able to presume upon hon- 
esty, fidelity, and diligence. It adds something, indeed, to 
the embarrassments of statistical research that checks must 
be devised to guard against dishonesty, negligence, and care- 
lessness, as well as against accident. f It is not, however, the 
present intention to dwell upon what may be called details 
of administration, but rather to speak of matters which must 
be settled in general plans of work. 

It might be supposed that an enumeration of the people 
was a very simple thing, involving merely a counting of per- 
sons in a given area. In point of fact, however, no census of 
the United States has yet been taken which did not allow a 
considerable range of dates for the facts. Even the local 
censuses, taken in many parts of the Union for school pur- 
poses at brief intervals, often absorb a fortnight on a given 
area. Between the beginning and the close of such a count, 
births have tended to increase and deaths to decrease the 
total. In like manner changes of habitation have had some 

* Presented at the Meeting in Washington, December 23, 189T. 

t The author's most scrupulous care sometimes fails against mechanical accident. Not 
to name personal experiences where some displacement has occurred after final proofs 
were correct, a recent case is easily found in The Independent, January 6, 1898, in a table 
clearly prepared to show Presbyterian (northern) communicants : 1896, 923,615 ; 189T, 
939,299, which latter stands as 39,299. 
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effect. It has been a complaint that in the month of June, 
when national counts have been made, the population of 
certain cities was considerably depleted by the departure of 
those who had gone for the season to work in the country or 
who had departed on journeys. It has been further said 
that not only are the conditions adverse to the showing for 
such a city, but farmers and entertainers often treat those 
newly come among them as transient non-residents and do 
not report them, so that any such omission affects the re- 
ported grand total of population. In general, those absent 
from home for periods covering the date of the census are 
liable to be omitted from the count in places of temporary 
sojourn without being credited to their places of legal resi- 
dence. 

Our methods are unlike those of various foreign countries. 
In the census of India, in Bengal, for example, in 1881, steps 
were taken to cover all cases so effectually that every one in 
the country on a given night was believed to be recorded, 
travelers on river boats or railways included, thus losing, as 
the officials claimed, from a direct count only those absent on 
voyages by sea. The French discriminate between actually 
present and the legal population. The latter is swollen by 
the number of French citizens abroad, amounting in 1891 to 
over half a million * (517,000). 

In the matter of personal enumeration a suggestion has 
been repeatedly made that teachers might be advantageously 
utilized as the basis of the enumerating force. Probably it 
would be possible in some States and parts of States to 
obtain valuable results in that way, but there are large areas 
where schools are transient or wanting to such an extent 
that teachers might not be available when needed. It is 
quite worth considering whether the justice of the peace, the 
police magistrate of the smallest civil unit, with the con- 
stables in his jurisdiction, who are permanent residents, and 
acquainted with the by-places of human habitation in their 
vicinity, could not be utilized helpfully. 

* Statesman's Year-Book, 1897, p. 472, in a total of 38,342,948. 
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When the enumerator passes from the count of items per- 
ceptible to him, like number, color, and sex; when he ques- 
tions as to age, occupation in the past year, and so on, diffi- 
culties arise familiar to every one who has given this class of 
subjects close attention. Few persons, called on to state how 
the past twelve months have been distinguished in any way, 
can feel quite sure whether something familiar in their gen- 
eral remembrance occurred within a year or over a year ago. 
In the census of 1880 Dr. John S. Billings found this lack of 
identification of events with dates a serious difficulty in de- 
termining the value of physicians' returns. Preparatory to 
the census of 1890 he sent out to the profession blank forms 
on which they might record cases as they occurred, and in 
due time have an authentic history of the year's practice 
from which to fill a blank inquiry. Whatever added value 
there may have been in health or mortuary reports, the step 
taken was an important one in educating at least one group 
of the people, in making trustworthy records as a basis of 
trustworthy returns. 

In this country there has been some disposition to despise 
family records and parish registries as savoring too much of 
the worship of ancestors. During the war of the rebellion 
those in the midst of its destruction saw the value of personal 
identification to the soldier separated by any exigency from 
his command. If a man was left in a hospital or sent on de- 
tached duty he was furnished with a descriptive roll giving 
his personal description as it appeared on the muster rolls 
and the condition of his accounts. With this statement, and 
proper authority for his presence, he could draw pay or cloth- 
ing, according to his dues, wherever he found disbursing 
officers or quartermasters. Without the roll he was subject 
to great inconvenience or delay in satisfying his claims, if, 
indeed, he could secure any recognition of them. 

It seemed to many that the day was at hand when the 
American people would keenly appreciate the need of re- 
sponsible records of marriages and authentic registries of 
births and deaths. The pension roll was sure to be formi- 
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dable after the first few months revealed the probable magni- 
tude of the war, and it was anticipated that proof of relation- 
ship would be of an importance. More than a generation has 
passed and we have made small gain. So far, indeed, as 
families once kept records in the big Bible, it is a question if 
the custom has not declined. Even when rules and regula- 
tions are put upon the statute book public sentiment does 
not recognize the importance of obedience to the require- 
ments. 

The income tax in force at the close of the war seemed 
likely to stimulate attention to definite private accounts, but 
it was presently abandoned before it had a permanent educa- 
tive effect. The enormous sums absorbed in charities and 
pensions begin to startle the public, and a disposition is mani- 
fest that may encourage better registration for the clearer 
identification of the rightful inheritors of property or claim- 
ants for gratitude and support. 

Many items have specific limitations as to the accuracy with 
which they can be reported. Thus the products consumable 
where raised cannot be so accurately or so readily determined 
as those which from the conditions must be brought together 
at factories or at shipping points. Changes arise modifying 
the readiness with which account can be taken of given prod- 
ucts. Before the war of the rebellion the amount of cotton 
consumed in cotton-producing States was very small, and we 
could determine quite closely the total product when we 
knew the amount shipped from a few points to the North or 
abroad. The ease of such a collection of data had been 
slightly modified by the erection of factories remote from the 
seaboard and receiving the raw material by inland transpor- 
tation, but the modification was insignificant compared with 
that which has come by the increase of shipping points and 
by the establishment of factories among the cotton fields. On 
the other hand, statistics of wool and of wheat can probably be 
gained more readily than in the days when a common arrange- 
ment at a convenient waterpower, in Ohio, for example, was 
a saw mill, a grist mill, and a carding factory, with a fulling 
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mill attachment, all for custom work. Even the farmer who 
raises wheat today sells his wheat and buys his flour. In like 
manner he sells his wool and buys his cloth. Wheat and 
wool thus come more prominently into view in accumulated 
masses for transportation or manufacture, while corn, still 
largely fed to animals on the farm, and used in varied forms 
upon the farmer's table, is more nearly in the condition of 
ante bellum times. 

Not only is completeness of record necessary to accuracy 
of statistics ; the records of different localities to be compared 
or combined must be in the same form, or convertible to the 
same form, or the result will be defective. The State of Dela- 
ware keeps its school records in a form to show how many 
positions are occupied by teachers of each great race and of 
each sex. No account is made of changes of individuals by 
substitution during the year. In certain States the person is 
made prominent, and a school that at no time employed more 
than one teacher is liable to have a return of several teachers, 
according to changes from any cause during the school year. 
There is no uniformity of age for school attendance in the 
United States. In Massachusetts any one is allowed to at- 
tend, and his attendance is part of the record. In Texas 
return is not generally made in public records of those under 
eight or over sixteen years of age. Various independent 
districts in Texas have been empowered to make local rules 
for attendance, rules which are not uniform with one another 
nor with the State law. How can any proper comparison be 
made between Massachusetts and Texas, or between different 
localities in Texas, as to school enrolment? In certain parts 
of the country each group under a teacher who keeps an in- 
dependent record is called a school, and there may be a 
dozen schools in one great building. Elsewhere may be found 
assemblages of pupils under one management called a school, 
occupying more than one building. How then can the num- 
ber of school houses be derived from the number of schools? 
If we knew the number of schoolhouses, of what value would 
the bare number be without any discrimination between the 
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one-room house with a dozen pupils and the great city build- 
ing with thousands of pupils and scores of teachers ? There 
are very few items pertaining to education which can be tab- 
ulated on the same basis for the whole country, owing to the 
different terms used, the different age limits, the different 
sources of funds, and the different customs as to titles of 
school property in different parts of the country. Tables 
made to show the conditions require numerous remarks and 
explanations in adjacent text to warn the reader of their 
limitations, and these remarks and explanations are often 
ignored by those who cite the tables. 

In passing, it may be noted that the customs of the South, 
in general, are to her undue disadvantage in comparison of 
public educational records. At the North, and in certain 
localities of the South, schoolhouses are recognized in the 
records as public property, and the schools are free for the 
school year. To a great extent, however, at the South, the 
neighborhood has erected its schoolhouse by unrecorded 
effort and expense, and has added to the public money by 
tuition or by contribution, which does not appear in the 
records of maintenance. 

A disadvantage of imperfect current statistics is the un- 
favorable effect of increasing truthfulness upon comparisons. 
When in 1887 authorities in Pennsylvania struck 70,000 
off the school returns of Philadelphia for duplicated enrol- 
ment, it was to that extent unfavorable for comparison with 
the previous year, and yet attendance evidently kept pace 
with the growth of the city ; but an attempt to weed out the 
duplicate enrolment in transfers from one school to another, 
or by reenrolment after considerable absences, produced the 
diminution named in the statistics.* 

There is hardly a subject of statistical inquiry in which 
perplexities do not arise from variable modes of dealing with 
the given group of facts. For example, take the criminal 

•Letter of State Superintendent D. J. Waller, Jr., March 13, 1891, in Census (11th) Re- 
port on Education, page 6. 
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statistics. If we take arrests, commitments, fines, or con- 
victions as a basis of comparison we must recognize so many 
local influences upon the figures as to be confusing, or we must 
make the figures useless by disregarding the local influences. 
In arrests, an unfortunate whose bicycle lamp has gone out 
after sundown may swell the account as much as a murderer, 
or the boy who threw a ball in the street offset the lad who 
snatched a woman's purse in the market. The complications 
arising from the variations of municipal law are so great that 
some students of criminology are disposed to condemn in 
wholesale way all comparative tables for the parts of the 
country as related one to the other. In the North American 
Review for December, 1897, Prof. Caesare Lombroso points 
out that the variation in definitions of homicide between our 
States and European countries makes comparisons for homi- 
cides in them of low value. Among his authorities he names 
the United States census. He might further have reminded 
his readers that the census makes no claim to show the num- 
ber of crimes of any form in a year or other unit of time, 
but only to show the number and characteristics of persons 
held as prisoners on a given day, June 1, 1890, producing a 
form of record in the summaries of the Statesman's Year- 
Book (1897) most limited of all considerable countries ex- 
cept — 

Chili (1894). In penal establishments, December 31st, . . 5,283 

Condemned, 2,162 

Under trial, 3,121 

The Year-Book does not show what may be found in the 
census report, — that of 82,329 prisoners in the United States 
over 10 per cent (9737) were waiting trial. This would en- 
able a statement corresponding to that for Chili to be made, 
but no distinct showing is made of the alleged offences of 
these 9737. For a double purpose of showing the fuller 
forms of other countries and the impossibility of determining 
offences in a year from the prisoners of a day, some countries 
are cited : — 
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West Australia, 1895: — 

Offences reported to the police, . 

Apprehended or summoned, 

Convicted of petty and serious offences, 

Committed to prison in the year, 

Convicts in the colony, December 31st, 
Belgium, 1894: — 

Criminals sentenced, .... 

Mean number of inmates of prisons, . 
German Empire, 1894: — 

Cases tried 

Convictions, petty and serious, . 
Italy, 1894: — 

Convictions, petty and serious, 

In prisons, all grades, December 3lst, 



9,070 
8,377 
5,368 
1,464 
112 

44,908 
4,413 

1,252,528 
. 446,110 

. 370,144 

. 70,939 



We can hardly expect to reach a full record of crime, 
with an annual report like European countries, even if on 
the model of West Australia, since that fails to reach initial 
crimes or retributive lynchings not duly reported to the 
authorities. The day may come when the magistrates of the 
smallest civil units will report to those of higher units and 
so on to the highest courts of the States, whence the con- 
solidated reports may be annually brought together with all 
like reports from federal tribunals, perhaps at the National 
Department of Justice. 

There would be a distinct gain if the official forms in Eu- 
rope and America could be harmonized in their use of terms 
where the facts admit uniformity. For example, certain 
Italian, German, and French reports give age periods in this 
form : 20 to 25, 25 to 30, 30 to 35 ; some reports from English 
speaking countries use this form : 20 to 25, 26 to 30, 31 to 35 ; 
other reports from English-speaking countries follow the 
custom of the continental reports cited, and we in the United 
States follow one form in certain laws and reports and the 
other form in some cases. 

The changes in material conditions, the new employments 
of recent dates, make it impracticable to continue all terms in 
their original force or limitations. It becomes important to 
approach uniformity of treatment as far as possible. If the 
merchant jeweler who does no metal work beyond mending a 
ring or making initials on articles sold is called a manufac- 
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turer in one set of tables and left out in another, — if in one set 
of tables the country blacksmith is passed by and in another 
every plowshare he sharpens, every barn-door hinge he mends, 
goes into the sum of manufactures, only the relative insig- 
nificance of their work leaves any value in the tables for 
comparative purposes. 

A very wide difference in results comes from the diverse in- 
terpretations put upon the same facts. Some give the value 
of manufactures as the value of the articles when put upon 
the market by the manufacturer; others deduct from this 
selling value the value of the materials as they came to the 
manufacturer's hand, crediting to manufactures only the in- 
crement of value arising from the new form. The agricultural 
interest has similar conditions. A large business is done in 
the corn belt, in fattening sheep and cattle brought from 
the plains. When a farmer of Iowa or Illinois sells a drove 
of fat stock in Chicago for $4000, he may have paid $2000 
for the same animals in Dakota or Montana subject to addi- 
tional expense of transportation. It is of consequence whether 
the farmer with corn is credited with the production of 
$4000 in food or only with the increment put on the value 
in a brief period of feeding. 

The investigator of property values and the student of tax- 
ation are continually brought to face perplexing questions 
of interpretation. One set of accounts may credit borrowed 
money to receipts, and charge payment of bonds to expenses ; 
another set in like circumstances will credit receipts only 
with the premiums on loans, and charge to expense only in- 
terest and cost of negotiation. A third set may be found to 
have followed one course at one time and the opposite course 
at another. If one attempts to follow closely the discussions 
regarding municipal ownership of natural monopolies, — gas 
supply, for example, he will find absolutely opposite conclu- 
sions deduced from the same basic facts according to the 
manner of combining these facts. Some would charge this 
variation to bad book-keeping, but, no matter by what name 
the conditions are called, there is a confusion of informa- 



10 American Statistical Association. [10 

tion requiring the utmost care of the impartial student and 
his sharpest questioning to learn how the figures are combined 
for balance sheets. In cases of importance it is sometimes 
necessary to go back of the returns, to borrow a political ex- 
pression, to determine the proper conclusions. Every one 
who has paid much attention to municipal accounts can re- 
call instances of transfer from one fund to another, as from 
the bridge fund to the school fund, or from the school fund to 
the street fund. A minor transfer of expense liable to fail 
of entry in the books is still important enough to be sought 
in nice discussions, as to the profitable or unprofitable man- 
agement of public water works, for example. Let us suppose 
a city to have bought 2000 tons of coal, of which 100 tons 
are charged to the fire department, 100 to the police depart- 
ment, 400 to a pumping station, 1400 to a gas plant. It re- 
quires no exaggerated imagination to see that in any emer- 
gency which leads one of these interests to borrow from 
the coal pile of another, the credit to one, and the charge to 
the other, which pertains to sound private administration, 
are much more likely to be neglected under a general im- 
pression that it is all city coal. 

In the late census no inquiry was followed with more skill- 
ful care and conscientious fidelity than the investigation 
regarding farms, homes, and mortgages. An element of un- 
certainty was recognized where the record showed a large 
mortgage but where the amount still in force was smaller, 
with record of reduction to be embodied in a release on a 
final payment. Stated in a concrete form : A mortgage to 
secure five notes of $1000 each falling due, annually, in suc- 
cession, would at first express correctly an indebtedness of 
#5000; it would continue to represent 15000, as the in- 
debtedness in many an instance, while it really shrunk to 
14000, $3000, $2000, and $1000, to be canceled at the last 
payment. 

Let us now turn to questions of wages. How are the wages 
of teachers in a city that furnishes all books and materials 
used by its teachers comparable with those hi a locality where 
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the teacher is required to furnish herself with a full set of 
books used in her grade or to supply the materials used in 
certain primary exercises by the children ? A growing busi- 
ness exists in securing positions for a compensation. How 
are the net earnings of teachers appointed under such in- 
fluences to be compared with those of teachers who are not 
paying fees for their situations? After the investigator 
knows the general truth in either condition named, how is he 
to secure facts in detail, reducible to figures? 

Many people have difficulty in maintaining comparisons 
between conditions of unlike degrees of simplicity. The nom- 
inal salary attached to an office is a simple element, but many 
public positions, from the nature of the case, are filled by 
persons who receive also a greater or less part of living 
expenses, as house rent, fuel, or board for themselves or fam- 
ilies. Other officers must incur cost of keeping a horse, or 
other outlay, to fulfill the duties of their positions. Boards 
of local legislators often appear to compare gross salaries 
in such cases instead of net compensation. The same diffi- 
culty affects the house-girl question and other relatively low- 
priced service. The girl who has $3 a week, with board 
and lodging, envies the girl with $5 a week or less who must 
maintain herself, pay 60 cents a week car fare to go to and 
from a store or office, and in the busy, long dark evenings 
of the holiday season pay 10 cents a day more car fare for 
her mother or other protector to see her safely home, besides 
submitting to dockings and fines for minutes of tardiness or 
for mishaps and accidents of her situation. 

A typical instance of false interpretation may be found in 
the subject of interior artificial waterways. This subject was 
treated in the November (1897) Review of Reviews. The 
fundamental facts as to possibilities between Lake Michigan 
and the Mississippi River have not changed in the seventy- 
five years since Congress gave the right for a canal to connect 
these waters by way of the Illinois River. This was followed 
by a land grant, and a second land grant, and by expenditures 
in aid of deepening the Illinois River, and by the inaugura- 
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tion of a canal westward from Hennepin, on the Illinois, to 
the Mississippi. Congresses have been successfully persuaded 
that all this was best, but the Review writer has another 
opinion based on a real Chicago drainage canal 26 feet deep, 
some 30 miles long, a theoretical extension of the same 66 
miles long, a consequent deepening of the Illinois River to 14 
feet, with a vision of a possible ship canal to the Rocky Moun- 
tains ; all so grand that he says : " It is almost needless to 
add that the Hennepin Canal, now under construction, always 
a bungling and preposterous job, will be rendered wholly 
useless and must shortly be abandoned." The subject of 
these waterways bids fair to outlast the youngest of us. The 
discussions are of deep import to the welfare of the country, 
to the treasury of the United States, and to the individual 
tax payer, who must keep the public credit good. We must 
learn to discriminate between things accomplished, things 
remotely possible, and, it must be added, things visionary. 
By courtesy of the Chief of Engineers, U.S.A., I am able to 
state some actual conditions upon official authority * 

•The Letter explains itself. 

Office of the Chief of Engineers, 
United States Army, 

Washington, November 30, 1897. 
Mr. James H. Blodgett, 

No. 1229 N Street, N. W., Washington, £>. C. 

Sir: — Receipt is acknowledged of your letter of November 26, 1897, requesting infor- 
mation as to draft of boats when certain improvements now authorized are completed. 

At present the government has no plans for deepening of channel between Chicago and 
the Illinois River. Present communication is by the Illinois and Michigan Canal — a 
State institution — of small capacity. A drainage canal is in course of construction from 
the Chicago River westward, but no arrangements have yet been considered by the United 
States for utilizing this for purposes of navigation. Surveys have been made and plans 
submitted for connecting Lake Michigan and the Illinois River, but Congress has not 
taken action in the matter. 

The Illinois River is under improvement contemplating a depth at low water of 7 feet. 
The Illinois and Mississippi Canal, from Hennepin on the Illinois to Rock Island on the 
Mississippi, will furnish when completed a depth of 7 feet. 

The improvement of the Mississippi River, from Rock Island to St. Paul, contemplates 
a depth of 4J feet at low water to be eventually increased to 6 feet. The same depths are 
proposed between Rock Island and the mouth of the Missouri. 

Between mouth of the Missouri and St. Louis 6 feet at low water is proposed ; between 
St. Louis and Cairo 8 feet. Below Cairo the improvement of the Mississippi is under the 
charge of the Mississippi River Commission, whose plans it is understood contemplate 
minimum depths of from 8 to 10 feet. 

By direction of the Chief of Engineers. 

Very respectfully, your obedient servant, 

A. MACKENZIE, 

Ideut.-Col., Corps of Engineers. 
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The situation on completion of the Chicago drainage canal 
and all other work thus far authorized would be this : — 

A vessel from Buffalo or from Duluth could come into the 
drainage canal with 20 feet draft and room to spare. From 
Lockport, 30 miles or so out of Chicago, through the Illinois 
and Michigan Canal, the Illinois River and the Mississippi 
River, there would be no more than six feet at low water to 
St. Louis. From Hennepin westward there would be seven 
feet to the Mississippi; then up to St. Paul four and one- 
half feet, ultimately six feet. 

With the theoretical extension suggested in the Review 
article the lake vessel of 20 feet draft could reach Lasalle, 
nearly 100 miles from Chicago; then but 14 feet is promised 
to the mouth of the Illinois, and other measurements remain 
as noted already. It must be remembered that the draft for 
through traffic is fixed by the shallowest place, determined for 
the lakes by the St. Clair flats and the lock at the head of St. 
Mary's River. Comparisons with a map in hand will make 
the situation clearer. Those who have been captivated by 
the vision of the Chicago drainage canal as a section of a 
great ship canal can profitably begin computations as to the 
excavations and the cost to come before a vessel loaded to 
the full draft of that canal could get beyond its present miles 
of length. 

Such conditions make it important for personal prosperity 
and the national good that the most rigid care be used in de- 
fining terms and explaining limitations in statistical work 
that is to endure with credit. 

The article just cited (Review of Reviews, November, 1897) 
contains a statement, oft repeated, with variations of ex- 
pression, in the past few years, to the effect that the tonnage 
passing through the outlet of Lake Superior is greater than 
that passing through the Suez Canal. Perhaps the latest 
variation is in Harpers Magazine for January, 1898,* where 
the tonnage (16,239,601 tons) passing through the St. Mary's 

* The New Northwest, page 307. 
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Canal (lock) in 1896 is said to be nearly twice that through 
the Suez Canal in 1895, which, according to the Statesman's 
Year-Book, was 11,833,637 gross tons, apparently two-thirds 
instead of one-half the St. Mary's tonnage. The statements 
made by different authorities vary so much in use of terms, as 
dates, tons, gross tons, net tons, that verification is not easily 
made. If any one of these statements is right, of what value 
is mere tonnage in determining commercial consequence? 
In a single season the tonnage carried over the aqueduct 
bridge from this district into Virginia was increased several 
thousand tons. That looks more like an increase of business 
than when one finds that the great increase of freight and 
of wagons crossing was due to digging away a hill and carry- 
ing the earth and rock excavated for a union transfer 
station at one end of the bridge to a dump at the other end. 
Authorities that should be reliable do not fully agree in their 
figures, but from several authors a table can be made show- 
ing various comparisons between these canals : — 



Cost.. 



Length 

Depth 

At. tonnage of vessels, 1894. 

Value of freight, 1894 

Value per ton, 1894 

Tonnage, 1895 

Passengers, 1895 

Length of trip, roughly 



St. Mary's Canal. 



Suez Canal. 



$6,000,000 

(Old lock, $1,000,000 i ; new, 

$5,000,000 2) 

Over 1 mile 3 

21 feet » 

856 tons 3 

$143,114,502 » 

$10.84 s 

Registered, 16,806,7818 

31,656 s 

800 miles 



$95,000,000 i 



87 miles > ; 92 miles * 

31 .2 feet i; 26 feet « 

2,300 tons net s 

$300,000,000, roughly s 

$37.00 

Gross tons, 11,833,637 5 

216,936" 

8,000 miles 



1 Johnson's Cyclopwdia, ed. 1895. 2 Review of Reviews, November, 1897. 3 Statistical 
Year-Book of Canada, 1895. 4 Mulhall's Dictionary of Statistics, 1892. e Statesman's 
Year-Book, 1897. 

The tables of the Statistical Year-Booh of Canada (1895), 
show an analysis of all freight passing through the St. Mary's 
lock from its opening. Iron ore, wheat in grain or in flour, 
made a large part of the east-bound freight, and coal was a 
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large item in return freight. The Suez Canal bears westward 
the costly products of the Orient. Not only a variety of 
items, as in the table, must be considered to make any com- 
parative estimate of the two works, but we must remember 
that the great ships of the European powers can pass through 
the Suez Canal, a fact of great import to the welfare of 
nations. 

After all, why these comparisons with the Suez Canal? 
The question for us is not whether our work is greater or less 
than some other but whether its utility justifies. 

It is impracticable to reach close accuracy on a variety of 
important subjects, but we can discriminate between state- 
ments of some mathematical accuracy and those in which 
only a very general approach to accuracy can be claimed. 
The cost of the Suez Canal is given by different authorities 
from about 170,000,000, presumed to have been expended 
directly for the canal, to nearly $100,000,000, which, presum- 
ably, it cost the promoters after all discounts and charges 
connected with the project ; and the explanations are not 
always appended. The words " estimated," " probably," and 
"approximate" often require a place not merely in explana- 
tory text but also when incorporated in titles and tabular 
headings, where they can stick when exchanges clip the items 
for republication. When tables that may contain 25 per 
cent or more of error are sent out with the same certificates 
of character that are given to those of definite accuracy it 
must be expected that the whole subject of statistics will 
receive less respect than it ought to deserve. The word 
"undoubtedly," with its variations, has done much mischief. 
If writers would use it only when ready to defend it in its 
original sense it might recover its standing, but it is now 
used, to a great extent, to cloak a real ignorance of the exact 
truth. If the truth is known the word is unnecessary. 

A serious fact in connection with the collection and pub- 
lication of statistics is the general failure to remember that 
any unit, no matter how insignificant, becomes overwhelm- 
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ing with a sufficient multiplier. Many an investigator, on 
his own promptings, has added a question to his circulars, 
and many a legislative enactment has been swollen in its 
call for facts, under the feeling that while an investigation 
is in progress another question will make no difference in 
cost or trouble. As I have elsewhere stated,* one question 
that could be answered by yes or no would demand at least 
one second from each person addressed and another second 
for combining it with other replies, so that a question effect- 
ing each of the population would require the equivalent of 
100 enumerators for a month and eight tabulating clerks for 
a working year. Every time the item enters into a report 
there must be a corresponding, even if smaller, multiplication 
of figures, words, lines, or columns. 

This affects the cost and the results in a great work like the 
census in many serious ways. The more questions people, in 
all parts of the country, persuade their respective representa- 
tives to attach to a census, under an impression that it will 
make no difference, the larger will be the schedules, the more 
expanded the instructions for the enutnerator, till they out- 
grow his patience or his comprehension. When the returns 
are gathered, some subjects are so unsatisfactorily reported 
that all the work upon them is absolutely abandoned, and 
even that known to be valuable is delayed and burdened 
with the cost of the mass, till some valuable material fails of 
publication. Thus in the Tenth Census nearly the entire ma- 
terial on education, the reports on churches and Sunday 
schools, on marriage and divorce, were lost to the public 
after the expense of collection. A report of illiteracy by 
counties, especially for States of great variation in physical 
or racial conditions, as the mountains and lowlands of Ten- 
nessee, or the corresponding race districts of Mississippi, 
would be very welcome now, but the expenses of the Eleventh 
Census, swollen by questions that perished, have exhausted 

* Report on Education, Eleventh Census, page 2. 
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the appropriations, and the census, like former ones, is closed, 
not finished. 

If the statisticians of the coming generation are to improve 
upon our work ; if the prospective citizens, now in school, 
are to have an intelligent apprehension of the subjects to 
require public action, it is highly important that they shall 
not be misinformed through elementary text-books. There 
should be close scrutiny of the books used by our children, 
especially those which deal with matters of information, like 
readers and geographies. Books bearing the names of high 
authorities ought to represent the best knowledge of the 
daj', not lie open in matters of fact to criticism by observant 
children. An elementary book of this year (1897) contains 
the statements that an Indian rubs two flint stones together 
and makes a little spark with which he lights his pipe ; that 
a silkworm becomes a butterfly ; and that palm-leaf fans grow 
on cocoanut palms. 

The question of governmental aid to transportation pro- 
jects grows in its financial aspects. With all the importance 
of accurate knowledge regarding the relation of our interior 
waterways, a recent geography represents the St. Mary's 
River, connecting Lake Superior and Lake Huron, as about 
60 miles long, composed of rapids, and not navigable, but 
avoided by a canal, and thus confuses truth and error. 
Another geography represents the St. Mary's as the largest 
ship canal in the world without any suggestion of the basis 
of comparison. Comparison has already been made here 
with the Suez Canal in several particulars, in most of which 
the ship canal between the Baltic and the North Sea also 
surpasses the St. Mary's, whose greatness lies in one stupend- 
ous lock,* that seems to have filled the eyes of these writers 
to the exclusion of all other qualities of size in a canal. Two 
rival books, apparently using, to an extent, the same base 

* According to Statistical Year-Boole of Canada, 1895, p. 674, it is 800 feet long, 100 wide, 
has 21 feet of water on the sills, and a lift of 18 feet. By the same Year-Book, 1896, the lock 
lately built on the Canadian side is 900 by 60 feet. 
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Ireland, Sweden, and Switzerland, but in other countries there are 
more or less important variations. Nativity is not asked in Spain, 
Esthonia, Greece, Livonia, or Portugal ; in Finland it is asked only 
for ten countries. In Belgium, Denmark, and Switzerland all 
countries are given, but there is no distinction of sex. In England 
the abstract is made only for countries of the British Empire, while in 
France, Hungary, Italy, and the Netherlands the question is placed 
on the census schedule, but the results have not been elaborated. 

In the year 1887, at the Congress in Rome, an international schedule 
was adopted, and it was accepted the same year by the Congress of 
Demography held at Vienna. The schedule included the following 
inquiries : — 

1. Age for each year. 

2. Age in the city and in the country ; quinquennial groups of 
age for — 

(a) The country, that is, districts with less than 2000 inhabitants. 

(b) Towns from 2000 to 100,000 inhabitants. 

(c) Large cities with more than 100,000 inhabitants. 

3. Civil state ; not married, married, widowers and widowed, 
divorced. 

4. Civil state according to age ; quinquennial groups beginning 
with the age of 15 for each of the four categories under No. 3. 

5. Religion (those having at least 1000 followers). 

6. Age by principal religions ; decennial groups. 

7. Number of those above 15 years of age who cannot read. 

8. Number above 15 years of age, according to the principal 
religions, who cannot read. 

9. Nationality (those represented by at least 1000). 

10. Age by principal nationalities ; decennial groups. 

11. Principal nationalities by principal religions. 

12. Those above 15 years of age, by principal nationalities, who 
cannot read. 

13. Country of birth. 

14. Political allegiance. 

The following table shows the results of recent European cen- 
suses on the first five of the points suggested : — 
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of good work in practical affairs, leading toward reliance on 
adventitious circumstances for power and success, a condi- 
tion unfavorable for the rising generation of statisticians. 

The individual statistician must scan closely the authority 
on which he rests, and guard his statements with all the 
cautionary words which imperfect knowledge requires, or 
some mere child will point out the errors in his statements 
and his conclusions and set people wondering of what value 
the rest of his work may be. The sharp cross-questioning of 
individual investigation has a tonic effect on men who have 
not adequately guarded their statements or clearly defined 
their inquiries heretofore. 

So far as any organized effort can be made for the better- 
ment of statistical work this association has a prominent 
opportunity, for which free discussion and friendly criticism 
are among the immediately available means. 



